The effect of mu and kappa opioid receptor agonists on cAMP level in hippocampus of kainic acid-treated rats.
The effect of opioid receptor activation in vitro on the cAMP level was studied in the slices of hippocampus obtained from kainic acid (KA)-treated rats. In the tissue obtained from control rats both U50,488H (kappa opioid receptor agonist) and morphine (mu opioid receptor agonist) produced an increase in the cAMP level, reversed by nor-binaltorphimine (nor-BNI) and naloxone, respectively. When the level of cAMP was stimulated by forskolin (5 microM), the effects of U50,488H and morphine differentiated. Namely, the activation of kappa opioid receptor led to the decrease in this stimulation, but activation of mu opioid receptor was without any effect. The basal level of cAMP in the hippocampal tissue obtained from rats treated with KA, 24 h after the single dose (12 mg/kg ip), was significantly increased, as compared to the control value. Activation of kappa opioid receptors by U50,488H, ex vivo, in such tissue produced a marked decrease in the level of cAMP, while morphine was without any effect. Our results indicate, that in the excited hippocampal tissue, i.e. following KA administration, activation of kappa opioid receptors lowers also the increased level of cAMP. Since the modulation of the intracellular cAMP level may be an important mechanism in regulation of the excitatory transmission in the hippocampus, the above result might point to an additional mechanism, by which U50,488H participates in the lowering the susceptibility of the limbic system to the excitatory effects of KA.